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Abstract: The current methods for preparing tumor vaccines has not been able to deliver broad-spectrum tumor antigens
(TAgs) to antigen-presenting cells ( APCs) through specific activating phagocytic receptor ( SAPR ) pathways, which may
be one of the reasons for the poor clinical efficacy of existing tumor vaccines. Here,by using biochemical methods , it was
tried to achieve the linkage of SAPR ligand with broad spectrum TAgs, attempting to provide a novel strategy for the
preparation of tumor vaccines. Firstly,the antigens of 4T1 breast cancer cells or CT26.WT colorectal cancer cells were
decorated by metabolic incorporation( MI) of non-natural carbohydrates, so that glycosylated tumor antigens could carry
azide group on sialic acid residue,the optimal parameters of MI were determined by flow cytometry and immunofluores-
cent assay. Secondly, the azide modified sites of TAgs were further covalently conjugated with biotin through bio-
orthogonal reaction,and the biotinylated tumor antigens( bio-TAgs) were detected by Western Blot. Finally,based on the
principle of antigen-antibody binding, mouse anti-Biotin monoclonal antibody ( anti-Biotin mAb, IgG1 subtype, whose Fc
domain is a ligand of IgG1 FcR) was cross-linked with bio-TAgs to form immune complexes,and the optimal cross-linking
parameters was determined by Western Blot. The results showed that TAgs were efficiently modified by azide through MI,
the optimal cultural concentration of sialic acid precursor is 2 mmol/L, and the optimal time of MI is 24 h. The azide
labeled TAgs can further become biotinylated via bio-orthogonal reaction, the bio-TAgs can efficiently cross-linked with
the anti-Biotin mAb to form immune complexes,and the optimal ratio( w/w) of anti-Biotin mAb and bio-TAgs for cross-

linkage are 20/1(4T1) or 25/1 ( CT26.WT). It is concluded that broad-spectrum tumor antigens can cross-link with
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SAPR ligand by biochemical methods,which lays a foundation for the development of new tumor vaccines.

Key words : metabolic incorporation, bio-orthogonal reaction, activating phagocytic receptor, antigen delivery,tumor vaccine
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VU2 B & A H 58 M He ( Tetraacetylated N-Azidoacetyl-D-Mannosainem , Ac4ManNAz ) | Alexa Fluor 488
DIBO Alkyne ,Click-iT DIBO-biotin #1 ProLong ® Gold Antifade Reagent 4 [ Thermo Fisher 2\ 7] ; M #{ FiR
( N-Acetylneuraminic acid) 4 H Sigma /\ 7] ; Anti-biotin, HRP-linked Antibody & H CST /A 7] ; IgG Fraction
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7 AL EEE , AFHE AcdManNAz 559 (0.0.1.0.25.0.5.1.2.3) mmol/L k£ 3L 15 3% 24 h. FHFI4 74
fLVE,3 mmol/L Ac4ManNAz 5 i 4k £ 455 37 40 M 45 2 B[] (0.4.8.12.16.20.24) h. ¥ 1% FBS 1)
D-PBS %% 3 K. JCEEH AL EAIN , 54 1% FBS. 50 wmol/L Alexa Fluor 488 DIBO Alkyne A D-PBS iR
& R TIRS], 2l BOEIEE 60 min. 17 1% FBS 14 D-PBS ¥t 4 . JH & 4% 2 B W EE ) D-PBS [#
SEZRME 15 min. 1 D-PBS BE4RAE 3 Y. FH 0.5mL D-PBS H R 2. 37 =X 20 A SR .
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Wi B2 AR K ARG 4T1 FI CT26.WT 40, 315k, 2% 10* 4143515 2 mmol/L Ac4ManNAz F1 2 mmol/L
Sia BSIRAT, IMA R 55353 (% 2 NEFL) 5555 24 h. 1% 1% FBS B D-PBS ¥k 3 K. 50 pmol/L Alexa
Fluor 488 DIBO Alkyne [ D-PBS 540MIIR & , 2 I . #OEHEH 60 min. ] 3% BSA ) D-PBS ¥ 3 ¥k. ] 4%
Z R WE [ 7 40 15 min, 0.25% Triton ® X—100 4 D-PBS FTfL40L, = 15 min. I 1% BSA Y
D-PBS ¥t 3 K. Zilt N TR (2T RIBAR) K 3G 323 b 5 AR 8. 7E85 52 40 MAL TR I ProLong ® Gold
Antifade Reagent 1 Ji# , fli HZ8 55 2885 A T AOAME s N S5 di s 0 s 3l (B FASREAR At , IR T /K &
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% RIPA S0 ( ZLAR W < 38 A T 70) :PMSF = 100 :1 : 1) S 41 i, 5% 3% 35 LA 2 A 0k 788 o B A TILRS
HCE VK L 30 min, B 10 min 28—k, &) 000, B A 24 2 1.5 mL EP 4. 4 °C 12 500 rpm, &
L> 10 min. ## FI5E 1.5 mL EP 45,99 CHI#4 6 min, B T7K [ 10 min. JIA 150 pL 2 mmol/L DIBO-
Biotin F84MEA), FRIFE 2 h. WE L HG , BUS 21T BCA 25 8 it fil Western Blot 4347
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U100 pL AV EALE AR T 1.5 mL EP 4 I RE IR 18I 1 mL IKEEE(v/v=1/10) , 3150
IRTE, -80 CHHE 7.

1.8 BREILTE

H-80 CEAIAMRME M ,4 °C,12 500 rpm, 0> 10 min. FF LG, H 1 mL 7K & B Ve FDTTE
20K EP & T UK b Rk B 2B R T FH 50 wL~100 pL PBS W& MUHE. 562, IS &
FEMTEAT BCA A E R, MIGEAERSE, BUE 200 pg AW EAEAER T 1.5 mL EP 4 iNA 10 pL
1.3 pg/pL anti-Biotin HUIA , iR HEIRA]. 4 CREGIF T LK.

B2 100 pL Protein G Beads F 0.5 mL EP 4. 4 °C,300 rpm, &5.0> 1 min. 3 3§, H 500 pL 1xPBS &1k
Protein G Bead 3 ¥X, F:IK 75 B 5 min. Protein G Beads 5 FIRAPUEMIAIEE Y 7R /MR S ,4 CEwHR T
. 4 °C,300 rpm, 5.0 1 min. 5% 12 0.5 mL EP 4. JH 200 wL 1xPBS 3%t Protein G Beads 3 X, {44
Ve, FH 50 pL 1xLoading buffer H %k Protein G Beads,99 °C , 74 5 min. 4 °C,12 500 rpm, 50> 1 min. 435
B EE PR Protein G Beads £ 5#E4T Western Blot 43 4)r.
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4 %5 200 pg BEDTAYI R LT H (4T1 Fl CT26.WT 41 ) 5 A6 & anti-Biotin UK (1.2.5.5.10) pg 1k
5,4 CHFHE . BL200 wL #5EK G T 0.5 mL EP 45,4 °C,4000 rpm, &5.0> 3 min. 3 3%, F 500 wL 1xPBS
THUEREEE G 3 WK, BT E S min. [T 200 pL 1xPBS H EREEE G, ¥ H 20k 4 45,50 pl/%&. 4 °C,4 000
rpm, B0 3 min. P, B3R G 5 FRPUESUAE YIRS, =R F 2 h. 4 °C,4000 rpm, 5.0 3 min, %
# L2 EP 4. FH 200 pl 1xPBS W UE#EER G 3 WK, AR BV, H 50 pL 1xLoading buffer H & {2k G,
99 °C, M 5 min. 4 °C,12 500 rpm, 1 min. 70 5IH 3 PR AIREER G FE ST Western Blot 23 #7.
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1.11 Fit=HH
SEEER R F YA B 12 (Means+SD) 75, F One-way ANOVA 1%, ¢ A8 5638 20 Hr 808 0] 1) 22 55 1 3
P, I GraphPad5.0 452, SR A 3 LA L, P<0.05, M A Giit24 & 2 5.

2 gkt

2.1 Ac4ManNAz RS NBIHBHREBASH

T4 B 53 AT Ac4ManNAz fUIF 4B A K280, 45 R i 1 s, WEL A Fil C T DLE R, B &
Ac4ManNAz B 3G N, 4T1 F1 CT26. WT 4t i )1 Y5258 i B 740 i3 o | W 3 s IEAHOC. LI B A D A
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3R FE AN S B RG n , AR 284k, HARSE R I BE (1)) (R BLA 1 25k 25 5 (% % P<0.01, % *
P<0.001). 3 %F S BETRE 194007, 4 Ac4ManNAz (B AW E & 2 mmol/L, 15 35 5[] 2 24 h.
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60 | 0.25 mmol/L fcs 40 -
4 h fes
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Fig. 1 Flow cytometry detection of Ac4ManNAz metabolic incorporation parameters
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Fig. 2 Immunofluorescence detection of Ac4ManNAz metabolic incorporation
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2.3 Biotin-DIBO 2 RAUEREWMHEN

e Ac4ManNAz il Sia FR 45 A ) IR 40 M 85 B8 W, 22 15 5 Biotin-DIBO #4774 W 1E 38 [ Wi,
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Fig. 3 Identification of tumor protein biotinylation
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Fig.4 Identification of immune complexes
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JUFEA H 2, NIMIE A R S anti-Biotin FUASCHR L E R A Y), HIEE3.
2.5 £MENEBS anti-Biotin FiEMRELE S LA

100 wg BEUUAEYI ZALE A SRR R AY anti-Biotin FUATR A 4 CREGWE LSRG, Bk G MR E
A WIEAT Western blot 23#r , Z5 41 5 Frzs (A 103 4T1 4000 . B A3 CT26.WT 4iifiid). MK A Fil&l B 7]
LIE Bl anti-Biotin HUHACEL 3N, 5B A A W0 i s 3G, W 38 G AE A 56 5 (EX6F F CT26. WT 41 i, 24
Ptk H 2.5 wg 15 g i, B E AW 51 LT —30, 500 2.5 pg anti-Biotin FUAJLT-Cak B AL L84
F & AT AN AP R DA AR & HE B2 2021, 1M CT26.WT 20 Al 05 & Ll 25 :1.

A M 0.5 B

1 2.5 5 M 5 2.5 1 0.5
L s .
anti-biotin anti-biotin * .
- - -

'
ti-1 — — ti-1
— ww oSNNS
L ———— o | — -

5 A&MELEES anti-Biotin AEREL S O LT
Fig. 5 Identification of the optimal binding ratio of bio-TAgs to anti-Biotin antibody
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(A fRER4T1 40l B FU5E CT26.WT ZHMM) . KL A 1 B AT LAFE H | T 28 ) Fif g e s T o J3E 44 — el 3o
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< ~
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Fig. 6 Identification of bio-TAgs and crosslinked complexes
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